1

59

WHIEEHEL AW T-BEEREVLAROD SMCHET
O/MMESES (Bifix¥B) | BRRX (KL) . L WiiEnn

The analysis of initial supersonic combustion process using the NWT
Shigeo Obata (National Dcfense Academy), Toshio Nagashima (Univ. of Tokyo)
Takashi Yamane (NAL)

Abstract

The effects of active chemical species supplicd from plasma torch system upon initiating hydrogen combustion in a two-

dimensional supersonic shear flow have been investigated by molccular gas dynamical numerical approach. Direct

Simulation Monte Carlo (DSMC) mcthod based on thc Boltzmann cquation has been employed with reactive inclastic

molecular collision model (IE Model). Paramctric study shows that hydrogen initial combustion can be significantly

enhanced by an application of plasma supplying atomic oxygen in diffusc mode. And DSMC method has some advantages

for using parallel processing system, so that the mcthod of programming for NAL-NWT is introduced.
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Static Static Mach
Pressure Temperature | Number
Supersonic | 1.0X10° 1500
Air [Nmkj (K] 244
Sonic 1.0X10° 250
Hydrogen [ N/mg ] [K] 1.00
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# 2 116 Reaction System

1:H+OH=H,+0:2 3:0+0H=0,+H:4

5:H,+OH=H,0+H:6 7:0H+OH=H,0+0:8

9:0H+0OH=H,+0,:10 11:H+HO,=H,+0,:12
13:H+HO,=OH+OH:14 15:H+HO,=H,0+0:16
17:HO,+0=0,+0H:18 19:HO,+0OH=H,0+0,:20
21:H,+HO,=H,0+0H:22 23:H+H+M=H,+M:24
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29:H+0,+M=HO,+M:30 31:H+OH+M=H,0+M:32
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